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Introduction
The Rio Grande is the nation's second longest river, of which almost 2,000 miles forms an international boundary between the United States and Mexico. Since much of the Rio Grande flows through arid land, several reservoirs have been impounded on the river to increase water availability for Texas and Mexico.
Hydrilla (Hydrilla verticillata (L.f.) Royle), a nonindigenous species whose center of origin lies in Southeast Asia, was first observed on sections of the lower Rio Grande in the late 1990s. Hydrilla exhibits aggressive growth strategies, rapidly expanding to the surface and forming a dense canopy, thereby restricting water delivery, allowing for inaccurate water accounting, and contributing to an overall breakdown of system maintenance (Chilton 2002 , Grodowitz et al. 2000 , Nibling and Grodowitz 2001 . Once hydrilla invades an aquatic ecosystem, several factors contribute to its spread, including localized spread through development of stolons and subterranean tubers and dispersal via axillary turion releases and fragmentation Smith 1999, Madsen and Owens 1998) . Hydrilla has exhibited extensive range expansions along the Rio Grande and is now found in areas far removed from the original infestations. Since hydrilla has several highly efficient mechanisms for dispersal, it is important to document its presence along the Rio Grande and develop more efficient management programs to inhibit further new infestations locally and downstream.
In 2001, 20 sites on the Rio Grande River were surveyed from Amistad Reservoir to Anzulduas Dam for the presence of hydrilla and other invasive aquatic weed species (Grodowitz et al. 2000, Nibling and Grodowitz 2001) . Although this survey encompassed over 300 river miles, only a small section of the river was actually examined due to difficulties in accessing the river. During the 2001 survey, hydrilla was found in Amistad Reservoir and below Falcon Reservoir. In August 2002, hydrilla fragments were observed in plant material collected from the trash racks of the Maverick Irrigation District. Because of this discovery at the Maverick trash racks, better access to the river became a priority for the survey planned for 2003. Unfortunately, this section of the river has limited road access, and much of the terrain is inhospitable and rural. Local Texas Parks and Wildlife and U.S. Border Patrol personnel were contacted to determine better access and knowledge of the conditions of the Rio Grande. 
Results
In all, 22 species of aquatic, wetland, and riparian plants were observed at least once during the 2003 survey (Tables 1 and 2 ). Of these 22 species, 6 were exotic. It has yet to be determined if the common reed (Phragmites australis) on the Rio Grande is a native species or an introduced genotype, although it has been identified as a Haplotype I, the Gulf Coast Genotype.' Of the remaining 15 native plant species, 6 were submersed and 9 were emergent. Two algal species were recorded, including muskgrass (Chara spp.), a macroalgae, and black moss (Lyngbya wollei), a potentially problematic blue-green algae that has been found increasingly in nutrient-rich aquatic systems in Texas and other parts of the United States.
Discussion
Hydrilla and other introduced weedy species While no hydrilla was found during the 2001 survey below Amistad or above Falcon Reservoirs, extensive infestations of hydrilla were found in Amistad Reservoir (Nibling and Grodowitz 2001) . These infestations could provide the opportunity for fragment dispersal into the river (Owens et al. 200 1) . During the 2003 survey, hydrilla was located in several "topped out" mats throughout the upper reaches of the river around Del Rio, Indio, and the Lonesome Dove sites (Table 2, Figures 1 and 2) . Most of the mats of hydrilla were along the edges of the river or in coves where hydrilla fragments apparently had settled, rooted, and established. Fragments of hydrilla were found in the Maverick Irrigation District's trash racks during the 2003 survey.
Because "topped out" hydrilla infestations were observed below Falcon Reservoir in the 2001 survey, this river reach was targeted in 2003 for a largescale release with subsequent long-term monitoring of the hydrilla biocontrol agents, Hydrellia pakistanae ( Figure 3 ) and H. balciunasi to determine establishment and impacts on the hydrilla. The release site identified as TCEQ T5 (Table 2) found from Del Rio to Zapata, TX. Giant cane displaces native riparian and wetland vegetation and increases the risk of wildfires and some studies suggest that it causes increased water loss because of increased evapotranspiration. This is based on the fact that giant cane has more leaf surface area than many of the native plant species, thereby allowing for increased transpiration (DiTomaso and Healy 2003) . Of interest is the fact that the United States shoreline has more giant reed than is found in Mexico. A possible explanation may be that tick fences keep U.S. cattle from the riverbanks, whereas, in Mexico, cattle have complete access to the river where they possibly graze on the young stalks of giant reed. It was further noted that, while Mexico has less giant reed than the United States, more elephant-ear was observed. Cattle do not appear to forage on elephant-ear; therefore, more open area is available for colonization (Personal communication, 2003 The parrotfeather and elephant-ear infestations appear to be recent and are currently at minimal levels. However, it should be noted that both of these nonindigenous species have severely impacted other river systems in the southwest such as the Colorado River, AZ, (Personal communication, 2003, Fred Nibling, Research Botanist, Bureau of Reclamation, U.S. Department of Interior, Denver, CO) and the San Marcos River, TX, (Owens et. al 2001) . Salt cedar was also observed in this section of the Rio Grande, and it should be noted that salt cedar creates serious impacts farther upriver (Personal communication, 2003, Fred Nibling, Research Botanist, Bureau of Reclamation, U.S. Department of Interior, Denver, CO). It is therefore recommended that management options be undertaken as soon as possible before infestations of these invasive plants become larger and more difficult to control. Native plant species on the Rio Grande River Several native submersed and wetland plants were observed on the Rio Grande. The greatest diversity and frequency were found at the Del Rio site with six submersed and six emergent plant species and the macroalgae muskgrass (Tables 1 and 2 ). Species richness and frequency decreased downstream from Del Rio until only three submersed native aquatic plants were found at the Roma site. Whether this decrease in diversity and frequency is related to habitat, water chemistry, competition from introduced species, or a combination of factors is unclear. Further research is warranted including implementing more quantitative surveys to determine frequency of the aquatic and wetland plant species that are native to these areas.
Chapter 3 Results and Discussion It is not known if black moss is native or introduced. However, this bluegreen algae has proven to be problematic in many water bodies throughout the United States. It forms dense, aromatic mats of floating algae that can negatively impact native vegetation, water quality, and aesthetics ( Figure 11 ). Such dense mats were commonly found at sites below Roma, TX. It is typically associated with high-nutrient systems (Speziale et al. 1988, Cowell and Botts 1994 
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In agreement with the recommendations made in the 2001 report, it is important to monitor the river on an annual basis to obtain more accurate and detailed information on the invasive plant problems on the Rio Grande. While boating access is limited, it is available; therefore, greater sections of the river should be covered.
The qualitative surveying methods used during the 2003 survey provided useful information on species presence; however, a more detailed, quantitative survey should be considered for future monitoring efforts. It would provide a more complete species list as well as statistical information on frequency of occurrence of individual species and of plant groups. In addition, Eurasian watermilfoil samples should be collected to check for native insect herbivores and fungal pathogens. Biocontrol agents for giant cane and parrotfeather are currently being identified for future releases, but such technology is years away from operational use. Further information also needs to be collected on black moss populations and future spread. It is also imperative that water chemistry data be accessed or collected to determine nutrient inputs into the Rio Grande in relation to invasive plant species presence. Management of many of these species may be accomplished to some extent by reducing nutrient inputs.
Local water operators have been trained in plant identification, especially hydrilla; however, additional training is needed for newly introduced plant species such as Eurasian watermilfoil. While intake structures are being examined for hydrilla, local operators could also note other potentially problematic plant species. Given the problems of access on many parts of the river, this would provide a mechanism to monitor the river for the appearance of other invasive plants. It is recommended that a short course on aquatic and wetland plants be developed and presented to key operational personnel at local irrigation districts.
Restoration and re-vegetation efforts on the Rio Grande are also recommended. Utilization of basal stembase aquatic plants, such as Vallisneria americana Michx and Sagittaria graminea Michx, can provide habitat and sediment stabilization, and improve water quality and fill the niche to slow progression of invasive plant species. Furthermore, due to their basal growth form, fragmentation is minimal and thus should not impact water utilization on the Rio Grande.
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Chapter 4 Recommendations
